Abstract--This study explores the positive effect of green relationship learning on green innovation performance in the Taiwanese manufacturing industry. The research also discusses the mediation effect of corporate environmental ethics between green relationship learning and green innovation performance. With the increasing trend of environmentalism, green innovation becomes a critical factor for companies to obtain sustainable development. This study proposes the three hypotheses. First, this research asserts that green relationship learning can facilitate corporate environmental ethics. Second, the study posits that corporate environmental ethics has a positive association with green innovation. Third, this study argues that corporate environmental ethics is a mediator between green relationship learning and green innovation. This study is conducted in the Taiwanese manufacturing industry to test the above research hypotheses. The results show that green relationship learning has a positive effect on corporate environmental ethics which affects green innovation performance positively. In addition, the results verify that corporate environmental ethics is a mediator between green relationship learning and green innovation performance.
I. INTRODUCTION
Although there is a conflict between environmental protection activities and company's performance traditionally [12] , green innovation provides win-win solution for the conflict between environmental management and corporate performance [22] . Consequently, companies are more willing to put much emphasis on the improvement of environmental issues in order to comply with the environmental trend. The prevalence of environmental concerns generates great business opportunities for companies, so they should enhance the qualities of their products and services to meet environmental regulations in order to obtain sustainable competitive advantages in the new environmental era.
While the manufacturing companies in Taiwan faced the trying situation, they build up their collaborative relationships and organize its resources in response to environmental uncertainty [11, 21] . In the Chinese context, relationship is important for business trust in social connections [13] . This study took the manufacturing industry in Taiwan as an example to investigate green relationship learning in eastern world. Relationship means the connection and networking between one and the others, such as the connections between companies and their suppliers, clients, and customers, etc. Companies should learn from their relevant partners to improve quality and reliability. Manufactures can exchange knowledge and information with their suppliers, which enables them to learn from each other and demonstrate good environmental performance [30, 9] .
Although some companies are not good enough in corporate environmental ethics, they can acquire technology and knowledge through information exchange via their networking partners to improve their environmental ethics. While companies recognize environmental improvement as an economic and competitive opportunity, they will take the proactive attitude toward environment issue. To attain the goal of sustainable development, green innovation can raise resource productivity efficiently and decrease pollution effectively. Green innovation has become one of the most important strategic tools in manufacturing industry under the new environmental era. This study verified the positive association between corporate environmental ethics and green innovation. Moreover, there was no previous study exploring the mediation effect of corporate environmental ethics on the positive association between green relationship learning and green innovation performance. This study fills this research gap.
This study summarizes the literature on green relationship learning, corporate environmental ethics, and green innovation performance issue into a new managerial framework from the environmental view. This study addresses three research questions. First, is green relationship learning positively associated with corporate environmental ethics? Second, is corporate environmental ethics positively associated with green innovation performance? Third, do corporate environmental ethics have a mediation effect on the positive association between green relationship learning and green innovation performance? The structure of this study was as follows. A literature review is discussed in section II, and three hypotheses are proposed in this section. In section III, this study describes the methodology, the sample and data collection, and the measurements of constructs. In addition, section IV shows the descriptive statistics, reliability of the measurement, correlations between constructs, and the results of this study. In the end, this study mentions the conclusions and implications in section V.
II. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT

A. The Positive Effect of Green Relationship Learning on Corporate Environmental Ethics
The Chinese word "guanxi" means relationship in English. Guanxi plays an important role in Chinese society. It can build up networking connections between companies and their partners [13] , which including customers, competitors, consultants, government agencies, universities, research institutions, market research organizations, advertising agencies, and sales agents [4] . Guanxi is built up via formal and informal social connections in traditional Chinese society. Because of China's economics emergence, there has been a research shift from western to eastern world. Thus, in contrast to previous research about relationship that was conducted in the western society, this study focuses on the manufacturing industry in the eastern society, Taiwan.
This study defines green relationship learning as companies' learning activities in environmental management field by facilitating information exchange, developing common learning arenas, and updating their behavior accordingly from their suppliers, customers, partners, and stakeholders, etc [9, 25] . With increasing environmentalism and global competitive pressure, companies are forced to obtain more knowledge and information about environmental management from their partners [25, 16] . The supports and resources from external institutions and key partners can help companies survive and grow [9] .
Corporate environmental ethics is the total perception an organization has regarding environmental concepts, such as environmental protection, environmental policy, environmental management, and environmentalism [2] . Corporate environmental ethics includes six elements: ethics codes, ethics committees, ethics communication systems, ethics officers, ethics training programs, disciplinary processes [31] . Companies that have high environmental ethics standards can not only avoid the troubles that come with environmental protection protests, but also improve their corporate images by developing new green products [10] . Previous studies argued that enhancing the environmental ethics for companies can be a successful strategy to improve their environmental management [26] . Therefore, proactive environmental management may lead to long-term economic gains.
Green relationship learning can be cultivated by a collaborative culture, formulating specific objectives for learning activities, and developing relational trust [25, 8] . As relational trust develops, the effective learning is increased [25] . Companies can learn from their partners to know where the weakness is and how to overcome the defects. Under the growing green trend, relationship learning enables companies to obtain crucial information and knowledge from their networking partners [25] . The external forces from environmental law, suppliers, and customers are putting increasing pressures on companies to demonstrate good environmental performance. Companies are influenced by their partners, such as suppliers, customers and government which set normative requirements for them [1, 24] . While companies learn environmental knowledge from their partners, it will useful for them to enhance their capabilities to develop their green environmental concepts and cultures. There is no study that explores the positive relationship between green relationship learning and corporate environmental ethics. Hence, this study implies the following hypothesis: Hypothesis 1: Green Relationship Learning is positively associated with corporate environmental ethics.
B. The Positive Effect of Corporate Environmental Ethics on Green Innovation Performance
Companies have to take action on developing corporate environmental ethics to comply with external environmental pressures [31] . Companies should not shrink their duties under the environmentalism era, because the environmental pressure could be turned into a force that drives them to enhance green innovations. Resources and capabilities of companies are key factors to develop innovation. Companies can exploit their internal resources and capabilities to enhance their innovations to respond to environmental opportunities via decreasing external threats and avoiding internal weaknesses. Therefore, the environmental ethics of a company is regarded as internal resources that enable firms to employ a value-creating strategy [6] .
Green innovation is defined as the improvement of products or processes about energy-saving, pollution-prevention, waste recycling, green product designs and corporate environmental management in the field of environmental management [10] . Green innovation is used to enhance the environmental management in order to satisfy the requirements of environmental protection. Green innovation performance can be divided into green product innovation performance and green process innovation performance [10] . A company devoted to developing green innovation can not only meet the environmental regulations but also build up the barriers to the other competitors [6] .
The role of management is crucial in establishing a company's norms and expectations that incubate innovation [29] . Hence, this study argues that corporate environmental ethics plays an important role in the green innovation of a company. Top management concerns are positively related to the scope and speed of a firm's responses to environmental issues [12] . Corporate environmental ethics highlights the role of proactive environmental management [31] . Previous studies pointed out that the well-defined policies and processes in companies have positive effect on their innovation [28] . Therefore, well-defined environmental policies can facilitate and integrate the operations among different departments in companies and solve the environmental problems [22, 27] . Companies that paid a great deal of attention to environmental management may not only avoid punishment by government authority, but also enhance their production efficiency, develop new environmental markets, and thereby increase their green innovation capability.
Previously, many companies thought investing in environmental management was regarded as an unnecessary investment [22] . Recently, there are more positive associations between corporate environmental ethics and green innovation. Companies should change their strategies and operations so that they can comply with the trend of environmentalism. Companies with high environmental consciousness are prone to increase resource productivity through green innovation to make up the environmental costs [10] . Green innovations improve product value, and thus offset the costs of improving environmental impact. Ultimately, green innovations improve resources productivity and make companies more competitive [22] . The environmental ethics in a company can influence innovation of environmental technology and business operation [14, 23] . There is a positive relationship between environmental ethics and green innovation performance, especially under the strict international environmental regulations and popular environmentalism [2] . However, there is no research that explores the relationship between corporate environmental ethics and green innovation. This study fills this gap, and implies the following hypothesis: Hypothesis 2: Corporate environmental ethics is positively associated with green innovation performance.
C. The Mediation Effect of Corporate Environmental Ethics between Green Relationship Learning and Green Innovation Performance
There is a debate on whether relationship learning has a positive effect on innovation performance. On one hand, some studies assert that there is a positive association between learning orientation and innovation [17, 7, 3, 5] . Companies promoting organizational learning can attain new knowledge and explore ideas with each other. Sharing experiences and responsibilities among partners of the companies could foster innovation capability [20] . Innovation implies the generation and implementation of new ideas about processes or products. Experimentation from partners is a basic learning mechanism to innovate for companies. Customer and suppliers' ideas and proposals can initiate the starting point of innovation [19] . On the other hand, previous studies pointed out that companies learning from partners resulted in negative impact on innovation performance. For example, current customers can not provide novel innovative ideas because of their inertia about existing products in the present market. Therefore, enhancing customer orientation is less likely to help companies to improve innovation performance [18] . A possible explanation for the contradictory results is that there is a mediator between relationship learning and innovation performance.
This study proposes the mediator between green relationship learning and green innovation performance is corporate environmental ethics. Corporate environmental ethics can help companies to improve their environmental management in compliance with regulatory environmental requirements and regulations. Nowadays, corporate environmental consciousness is more popular and thereby companies are forced to enhance their environmental management. However, companies are not born with corporate environmental ethics. It should be fostered from the company's partners, such as customers and suppliers, competitors, consultants, government agencies, universities, research institutions, market research organizations, advertising agencies, and sales agents [4] . Corporate environmental ethics can be built up via the green relationship learning. Moreover, companies have the perception of environmental concepts that could be the trigger of green innovation. Corporate environmental ethics that trigger green innovation may offset the costs of complying with environmental regulations and lead to a positive effect on a company's innovation performance. Hence, this study implies the following hypothesis: Hypothesis 3: Corporate environmental ethics has a mediation effect on the positive relationship between green relationship learning and green innovation performance.
This study proposes three hypotheses, and shows the research framework in Fig. 1 . There was no previous research that explores the relationship between green relationship learning, corporate environmental ethics, and green innovation performance. This study discusses the relationship between the three constructs and selected the corporate environmental ethics as a mediator between green relationship learning and green innovation performance in the Taiwanese manufacturing industry. 
III. METHODOLOGY AND MEASUREMENT
A. Data Collection and the Sample
The unit of analysis in this study is business level. This study applied the questionnaire survey to verify the hypotheses and research framework. The sample was randomly selected from "2007 Business Directory of Taiwan." The respondents of the questionnaires were CEOs, managers of manufacturing, purchasing, R&D, marketing, human resource management, or environmental protection departments of manufacturing industry in Taiwan.
The study referred to previous studies to design questionnaire items. Prior to mailing to the respondents, eight experts and scholars were asked to modify the questionnaire in the first pretest. Subsequently, the questionnaires were mailed to ten CEOs, managers of manufacturing, purchasing, R&D, marketing, human resource management, or environmental protection departments in different companies. They were asked to fill in the questionnaire and to identify ambiguities in terms, meanings and issues in the second pretest. Therefore, the questionnaire of this study had a high level of content validity. To heighten the valid survey response rate, we called each company which was randomly selected as the sample, explained the objectives of this study and the questionnaire content, and confirmed the names and job titles of the respondents before mail the questionnaire. Moreover, to avoid common method variance (CMV), the different constructs in the questionnaire were answered by different respondents. The respondents of "green relationship learning" are the managers of purchasing, R&D, marketing, human resource management departments; those of "corporate environmental ethics" are CEOs, managers of manufacturing and environmental protection departments in Taiwanese manufacturing companies; those of "green innovation performance" are CEOs, managers of R&D, and environmental protection departments. This study sent 500 questionnaires to the respondents who we already confirmed the names and job titles before mail the questionnaire. There were 106 valid questionnaires, and the effective response rate was 21.2%. The respondents were asked to return the completed questionnaires within two weeks after mailing.
B. nitions and Measurements of Variables
The questionnaire comprised four parts. The first part of the questionnaire consisted of the descriptive data of companies (including the number of employees, year founded, and industry sector, etc.); the second part was the measurement of green relationship learning; the third part was the measurement of corporate environmental ethics; and the fourth part was the measurement of green innovation performance. The measurement of the questionnaire items was by use of "five-point Likert scale from 1 to 5" rating from strongly disagreement to strongly agreement. The measurements of the constructs are defined as follows.
Green relational learning. In this study, green relationship learning is defined as learning activities in environmental management field by facilitating information exchange, developing common learning arenas, and updating their behavior accordingly from their suppliers, customers, partners, and stakeholders, etc [9, 25] .The measurement of green relationship learning includes four items: (1) whether the company exchanges information related to environmental management of products with its relevant partners; (2) whether the company is frequently influenced by its relevant partners to adjust its common understanding of environmental trends in technology related to its business; (3) whether the company establish joint teams to analyze and discuss environmental issues with its relevant partners; (4) whether the company and its relevant partners frequently meet face-to-face in order to refresh the personal network in the field of environmental management.
Corporate environmental ethics. Corporate environmental ethics is defined as the total perception of an organization about environmental concepts, such as environmental protection, environmental policy, environmental management, and environmentalism, etc. [2] .
This study referred to the study of [2, 31] to measure corporate environmental ethics. The measurement of corporate environmental ethics includes nine items: (1) whether the company has clear and concrete environmental policies; (2) whether the company's environmental program includes supporting organizational structure; (3) whether some employees or departmental ethics coordinators in the company are in charge of environmental policies; (4) whether the employees in the company understand its environmental policies; (5) whether the employees in the company understand the international environmental regulations and popular environmentalism of consumers in the world; (6) whether the organizational control systems aimed at the standardizing employee behavior within the domains of ethics and legal compliance; (7) whether the company implements regular environmental audits; (8) whether the company provides safe and reliable new products and services to its customers; (9) whether the company's business operations have positive impacts on the environment that meet and even exceed the legal, ethical, and public expectations.
Green Innovation Performance. Green innovation means energy-saving, pollution-prevention, waste recycling, green product designs or corporate environmental management in the field of innovation [10] . Green innovation is divided into the two parts of "green product innovation" and "green process innovation." This study referred to the definition of Chen et al. (2006) and defined green innovation performance as the performance of product and process innovation. Green innovation is related to environmental management, including the innovation in product and process that are involved in energy-saving, pollution-prevention, waste recycling, no toxicity or green product and process designs. The measurement of green innovation performance included seven items. Item 1 to 3 are green product innovation, and item 4 to 7 are green process innovation. (1) the company chooses materials of the product that consume the least amount of energy and resources for conducting the product development or design; (2) the company uses the fewest amount of materials to comprise the product for conducting the product development or design; (3) the company would circumspectly deliberate whether the product is easy to recycle, reuse and decompose for conducting the product development or design; (4) the manufacturing process of the company effectively reduces the emission of hazardous substances or waste; (5) the manufacturing process of the company recycles waste and emission that allow them to be treated and re-used; (6) the manufacturing process of the company reduces the consumption of water, electricity, coal or oil; (7) the manufacturing process of the company reduces the use of raw materials.
IV. EMPIRICAL RESULTS
In this study, there were several measures to verify reliability and validity of the three constructs, green relationship learning, corporate environmental ethics, and green innovation performance, were acceptable. Table 1 showed means, standard deviations, and the correlation matrix of this study. There were significantly positive correlations among green relationship learning, corporate environmental ethics, and green innovation performance in Table 1 . In addition, Table 2 listed Cronbach's Į coefficients that are used to measure the reliability. The Cronbach's Į coefficient of green relationship learning is 0.842; that of corporate environmental ethics is 0.893; that of green innovation performance is 0.878. Because the Cronbach's Į coefficients of all three constructs are more than 0.7, the measurement of this study was acceptable in reliability [15] .
Furthermore, the study referred to the previous studies to design questionnaire items. Before mailing to the respondents, this study employed two pretests for the questionnaire revisions. Therefore, the measurement of this study was acceptable in content validity. As a consequence, this research demonstrated adequate reliability and validity. Table 3 showed the results of the three constructs' factor analysis. Every construct in this study can be classified into only one factor. The accumulation percentage of explained variance of green relationship learning, corporate environmental ethics, and green innovation performance were 67.858 , 54.357 , and 58.010 , respectively. Table 4 showed the results of the regression analysis in this study. The result of Model I in the Table 4 demonstrated that green relationship learning was positively correlated to corporate environmental ethics. Therefore, H 1 was supported in this study. Moreover, the result of Model II in the Table 4 pointed out that corporate environmental ethics was positively correlated to green innovation performance. Thus, H 2 was also supported in this study. Besides, in Table 4 , the result of Model II showed that there was a positive relationship between corporate environmental ethics and green innovation performance, but there is no positive association between green relationship learning and green innovation performance. Consequently, H 3 were supported in this study. This study demonstrated that corporate environmental ethics had a mediation effect on the positive relationship between green relationship learning and green innovation performance. The VIF values of the regression models in this study was between 1.000 and 1.432, which were below 10, so there was no "multicollinearity" in these regression models in this study [15] . 
A. The Results of Regression Analysis
B. Difference Analysis of Green Innovation Performance
In Table 5 , this study showed mean value of green product and green process innovation performances in the Taiwanese manufacturing industry. The result of this study found that the mean value green process innovation performance is higher than that in green product innovation performance in the Taiwanese manufacturing industry. It implied that green process innovation performance was better than green product innovation performance in the Taiwanese manufacturing industry. Note: The measurement of the questionnaire items in this study was with "five-point Likert scale from 1 to 5" rating from strongly disagreement to strongly agreement. The sample size of this study was 106. The number in the bracket is t value. * p<0.05, ** p<0.01.
C. Difference Analysis between Green Product and Process Innovation
This study classified the level of green relationship learning into two groups: high and low. In Table 6 , this study pointed out the mean values of green product and process innovation in the high and low group of green relationship learning. This study used the t test to verify whether there were significant differences among high and low groups of green relationship learning. Both of green product and green process innovation performances of the high green relationship learning group were significant higher than those of the low group. In the manufacturing industry, the high group of green relationship learning performs better in both of green product and green process innovations. Therefore, it is imperative for manufacturing companies in Taiwan to enhance their green relationship learning to increase their green product and green process innovations. This study classified the level of corporate environmental ethics into two groups: high and low. In Table 7 , this study showed the mean values of green product and green process innovations in the high and low groups of corporate environmental ethics. This study used the t test to verify whether there were significant differences among the high and low groups of corporate environmental ethics. Both of the green product and green process innovation performances of the high corporate environmental ethics group were significantly higher than those of the low group. In the manufacturing industry, the high group of corporate environmental ethics performs better in both of green product and green process innovations. Therefore, it is necessary for companies to enhance their corporate environmental ethics to improve their green product and green process innovations. 
V. CONCLUSION AND IMPLICATIONS
The empirical results of this study show that green relationship learning has positive effects on corporate environmental ethics, and corporate environmental ethics has a positive effect on green innovation performance. In addition, corporate environmental ethics has a mediation effect between green relationship learning and green innovation performance. H 1 , H 2 and H 3 are supported in this study. This research indicates that the more green relationship learning, the better is the corporate environmental ethics. The more corporate environmental ethics, the better is the green innovation performance. Therefore, in the era of environmentalism, companies should enhance their green relationship learning to develop their corporate environmental ethics. Although companies are not born with corporate environmental ethics, they can acquire green technology and environmental knowledge through communication and information exchange via their networking partners to improve their corporate environmental ethics which positively affects green innovation performance. Hence, this study demonstrated that corporate environmental ethics has a mediation effect on the positive relationship between green relationship learning and green innovation performance.
Most previous research about relationship learning focused on western society, but there was few studies exploring the issue of relationship learning in Chinese social-cultural settings. This study explores the idea of green relationship learning in a Chinese cultural context, Taiwan. The networking is extremely important in Chinese culture, because companies in Chinese social-cultural settings are linked by long term or strong connections. The results show companies can learn knowledge from their connections of customers, suppliers, and clients about environmental management which can foster their environmental ethics.
This study found that the mean value green process innovation performance is higher than that in green product innovation performance in the Taiwanese manufacturing industry. The manufacturing industry in Taiwan is noted for its capability in green process innovation. To attain the goal of sustainable development, the manufacturing companies in Taiwan should put more emphasis on green product innovation. This study classified the manufacturing companies by the level of green relationship learning into two groups: high and low. Corporate environmental ethics are divided into high ethics and low ethics groups in the same way. This study found out both of green product and green process innovation performances of the high green relationship learning group were significant higher than those of the low group. Hence, it is imperative for manufacturing companies in Taiwan to enhance their green relationship learning to increase their green product and green process innovations. In addition, this study pointed out that both of the green product and green process innovation performances of the high corporate environmental ethics group were significantly higher than those of the low group. Thus, it is necessary for companies to enhance their corporate environmental ethics to improve their green product and green process innovations.
This research suggests four directions for future studies. First, this study focused on the manufacturing industry in Taiwan, so further studies can focus on other industries or countries and compare with this study. Second, this study verified hypotheses by use of questionnaire survey, only providing cross-sectional data, so that this study can not observe the dynamic change of green innovation performance in the process of the development of the manufacturing industry in Taiwan through longitudinal data. Future studies can use longitudinal study to find out the differences of green relationship learning, corporate environmental ethics, and green innovation performance in the development of the manufacturing industry in Taiwan over time. Third, this study only discussed the relationships among green relationship learning, corporate environmental ethics, and green innovation relationship. Further studies can use other independent variables to compare different effects on green innovation performance. Fourth, additional variables might be added to the model, such as organizational antecedents (e.g., dynamic capability of organization), and other mediators might be included. Finally, this study hopes the research results are beneficial to scholars, managers, and governments, as well as contribute to relevant studies and future researches for reference.
